Overexpression of gastric leptin precedes adipocyte leptin during high-fat diet and is linked to 5HT-containing enterochromaffin cells.
In obesity, while hyperleptinemia highly correlates with excess fat mass, the status of gastric leptin remains unknown. Here, we investigated the expression of leptin in stomach biopsies of obese humans and analyzed the temporal changes of gastric leptin expression in response to diet-induced obesity and its impact on 5-hydroxytryptamine (5HT)-producing cells. Enterochromaffin (EC) cells and expression of leptin, PAX4 (critical factor for EC specification), tryptophane hydroxylase-1 (TPH1, the peripheral rate-limiting enzyme for 5HT) and 5HT were examined by immunofluorescence, quantitative real-time PCR, radioimmunoassay, respectively, in stomach and duodenum biopsies from 19 obese and 14 normo-weighed individuals, and in mucosa scrapings from C57Bl6/J diet-induced obese mice, leptin-deficient ob/ob mice and intestine-specific leptin receptor isoform B-deficient mice. Gastric mucosa of obese subjects displays an increased expression of leptin (LEP mRNA by fivefold and protein by twofold, P<0.01), TPH1 ((1.75-2.73, 95% confidence interval (CI)) vs (0.38-0.67, 95% CI); P<0.01) and PAX4 ((1.33-2.11, 95%CI) vs (0.62-0.81, 95% CI); P<0.01) as compared with normo-weighed individuals. In diet-induced obese mice, the overexpressions of gastric leptin, antral Pax4, Tph1 and increased EC cell number occurred before the onset of obesity and hyperleptinemia (reflect of adipocyte leptin production). In addition, leptin deficiency was associated with reduced Pax4 mRNA, whereas oral leptin treatment enhanced both Tph1 and Pax4 mRNA. Finally, mice with an intestine-specific deletion of leptin signaling exhibit significant decrease in duodenal mucosa 5HT content. These data demonstrate that gastric leptin is upregulated in obese individuals. RESULTS from high-fat diet mice showed that overexpression of gastric leptin that is linked to gut '5HT pathway' occurred before the onset of obesity and expansion of fat mass. This may be relevant in the pathophysiology of obesity.